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To reach a rational compromise as to the selection of flange thickness in the case 
of double-ring ribbed design, consider Fig. 33.11. The action of a double-flanged 
ring may be simulated by a twist of a circular ring loaded by couples M 0 which are 
uniformly distributed along the center line of the ring. To simplify the calculation 
it is assumed that the cross-sectional dimensions of the ring are relatively small 
when compared with the mean radius R. Timoshenko [5] shows that the angle of 
rotation of flange cross section 9 and the normal stress are inversely proportional 
to the moment of inertia about the ring axis x-x. 


EQUIVALENT DEPTH FORMULA 


The assumption of the cumulative value H, sometimes used in the calculations, 
cannot be accurate because the material, indicated as the dotted areas in Fig. 33.11, 
is really nonexistent except in the regions of the ribs. However, to deal with this 
characteristic dimension, the equivalent depth H e may have to be calculated with 
reference to Fig. 33.12 to provide a solid rectangular cross section that would yield 
the same angle of rotation as the original channel section of depth H. The possibility 
of some local distortion of the channel section in between the ribs exists; however, 
in the simplified approach, this feature will be excluded. 

Although the composite channel section indicated in Fig. 33.12 is not sym¬ 
metrical about the axis x-x , the moment of inertia can be found directly without 
calculating the position of the center of gravity of the section [11]. For this purpose, 
a convenient baseline, m-m, is selected as shown in Fig. 33.12, so that the following 
equation can be written 

(33.17) 


Here J and I h denote the first and second moments of area with respect to the 
baseline m-m, 7 g stands for the sum of the moments of inertia of all component 
areas about their own centers of gravity, and A t defines the total cross-sectional 
area. The problem is handled in the usual way by breaking the whole area into 
geometrically convenient component areas and applying Eq. (33.17). Invoking this 
rule and adhering to the notation shown in Fig. 33.12 gives 

H*T 2 + 36 B t HTT* - 30 B r H 2 TT 2 + 12 B t H z TT 0 + 81R r 2 T 0 4 
12(HT + 3B x Tq) 

2 B 2 H 2 T 2 - 6B 2 HTq 
+ HT + 3 B t T q 


(33.18) 


Hence, the equivalent depth of the ribbed flange consisting of the flange and backup 
rings may be stated as 
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(33.19) 



